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Description (OnncanHc H3o6percnH5i|: 



M3o6pcTcime othochtch k crpoviTe/ibcroy . d MacTHOcra k oamjiTC Mexajuia Tpy6 ot BoofleficTeam 
arpeccHBHbix cpefl, a hmchho k ycTpoiteTDaxi pjin HaHeccmw noKpbirwfi Ha HHyrpeKHioio noBepxHOCTb 
npo^amiHO-no^pirpoBaintbix Tpy6, Mcnojib3yeMbix 3 ne<l>Tera30BOH rrpoMb»rmn ein iocttt npn peMoirre oocaAHbtx 

R0J1OHH. 

H3BecTHa ycraHOBxa, c noMOinbJo kotodom uyu iHH^pMMeciuic Tpy6bi ro^pMpyior. 3aT€M noflBepraioT 
HopMa/rn3aunn to k awn BbicoKoft uacwrw (TDM), « CMa3Ky Tpy6 ocymccTBJiHWT no n nooie rcxJipupoBaimR 
h, ecnw flo ro^pHpOBaHUH cMa3Ky Kpyrvibix Tpyti ocymecTBnuioT ireBecTHbfMM npneMaxai: caMorranHBOM 
cua3oimoro Marepnana, nneBMaTMMeciOTM pacnbuieimcM wm noKpbiBHbixai npo6KaMn, to nocne 
no(j>pwpoBaHMH cMaoKy Tpy6 ocynjecranHiOT c nOMOcqbio nawra, CMo^eimoM b cMa3Re h npoTHTHBaeMOM iia 

TpOCC. 

Kpowe topo, cropeBUiyio cMaaKy, HaneceHHyx) nepcA rxxJ)pMpOBaHHeM h OKanMiiy MeTan/ia nocne TDM. TaK jkc 
cnenyer ynajnrrb c BHyrpeHHCH noDepxHocro Tpy6w nepen, btopwmhoh cwa3KOM. 

H3BecTHa TBKme ycraHOBxa n/i« HaneceHMH mu^KXX noKpbiBHbix MaTepwa/ioB Ha HHyTpeHHioio noBepxHOCTb 
xpy6 c noMombio nepeMen^aroagixcH 3/iacTWHHbcx rrpofSoK c McxaHHMecKHM npHBonpvf. Oh a coctoht to n,Byx 
3JiacTMMHbix npo6oK, o£Ha H3 KOTopbix no^BM«na. B npocTpaHCTBO MQiKjjy npo^KaMM aaraiBaioT pacuerHoe 
KOjmweCTBO noKpbiBnoro uaTepwajia n cacarbivr Bosnyxow, nojjaBaeKrbTM non, H36biTonHbiM ^anneHKeM 0.2 - 
0,3 Mlla. ncpcMemaiOT npo6KH no Tpy6onp0BOAy. FIpo6KH coo^aiOT HCo6xonMMyio KoirraKTiryio 
rcpMeTHMHOCTb, a mx iiapyjKiibm nrcaMerp Bbi6npax)T b 3aBMcraMocTn ot jjaBJiemw cma-rono B03jryxa, 

BH3K0CTH nORpbLHHOPO MRTCpiiana 14 B03 MO 3LHOCTO OCTaBJieHMH nOCJieftHerO B BMAC TOHKOrO 2KHHK0P0 CJIOfl 

Ha BHyTpeHHoi noBepxHocrw Tpy6onpoBona. 

OjjnaKo Tame npo6Kn hjim MaHxeTbi Hcnb3« Hcnojib30Barb b ro^pwpoBaHHOw rpy6e. Tax xax hct KOHTaKTa 
MawseTbi co bccm nepKMerpoM rpyObi. KoiiraKT MaHraer m iiponctfit^o~rrx)>pHpoBaHHOM Tpy6bi 6yn,er TojibKo 
no BnaAHHaM ro4>p, a Ha Bbicrynax ro<Jip bgkjb/ ero orcyTCTBKH c MaiimeTaMH 6yjjyr CKaiuiHBaTbCf* oTxo^bi 
oSropeeraero Merajuia n npen>oryrnei! CMa3KW. noBTopHan cm3Ka nocne o6pa6orKW TBU TaKme 6y7;e.T 
3aTCKaTb Ha 3tm HeiipitHtMMaeMbi e Mamfierou ynacTKM. 

3a^aHCH K3o6pcTCHWH HBjiHeTCH noBbrmcHHC Ka^ecTBa cMa3KH c oj^iioBpeweHHOH o^MCTKOft BHyrperateH 
noBcpxHOCTH npoA0JibHO-ro<J)pinx)BaHH0M Tpy6bi 3a cueT o6ecne^emm KonraKTHOPo npanerairaH MaHxer no 
nepwMerpy BHyrpeHHeit noBepxHocru o6pa6aTWBaeMOH xpy6bi- 

riocTaBJieHHaH ucn±> ^ocTMraercH tcm, hto MaumeTbi hmciot npo^MJiMpoBaHjryio c BnaflHHaMM ii BbicrynaMH 
noBepxHOCTb, H^eHTiraiyK) ce^eHMio KOHTaKTMpyiomeM Tpy6bi, Ha Bbicrynax ManmeTbi cna6>&eHbi pe6paMH 
KecTKocTH, npH 3tom JsecTKOCTb MaiDKeT Ha 3 tux yqacTKax pasna vum 6ojibme jkcctkocth warnseT na 
yMacTKax wx rmfy;nn. 

KoHraKTHan noeepxHocTb no^Biv&Hbix w Heno^EiHWHbix ManraeT M^eHTiwHa Buy TpcimcMy rrpcxJ)Knio 
o6pa6aTbiBaeMoft Tpy6bi no ec ncpHMCTpy. Tax KaK npo^wnb Tpy6br HMeer crroJKiiyio $opMy, cocTOHmyio H3 
conpnjseHHbuc ytiacTKOB BbicrynoB h Bna^uii, to d^jih topo, uro6bi MaHKerw He Tepyum ycToftuw booth npw 
npo^BHJKeHMH b Tpy6e t Ha MaiDKerax no BbicTynaM BbinojineHbi pe6pa «ecTKocTM. Koropbie o6ecneHHBaioT 
panHOMepHoe npn/saTiie MaiiTRer k Tpy6e w Haneceioie CMa3KH panHOMcpm^EM chocm. 

>KecTKocTb MaHTseT paarnraia na Hnafliaiax h BbicTynax, Tan KaK cima TpenuR c Tpyooii Ha BbiCTynax 
6ojibnie, ueM Ha Hna^itnax. npw paBHo^ mecTKocTM ;|e4>opMaunH na Bbicrynax Manwer 6yjjeT 6ojibrae > mto 
MOTser npWBccTM k 3aTCKaHMX) pc3WHbi h 6oncc 6t»iCTpOMy ee M3HOcy. Mcnojiiieime pe6ep HtecrKOcra Ha 
Bbicrynax MaiUKer ynpo^mner hx, npMMeM crenenb mecrKOcni 3aBMciiT ot Map km pe3HHbi f ee 
3jiacnwHOCTH, TOjmjHHbi MaH»eTbi m pa3MepoK irpo;^nji bHO-rocJjp wpobaHHoii rpy6bi. 

Ha 4>wr.l H3o6pa%eH 060901 bud, ycrpoHCTBa; na 4)ht.2 nonaaaiia b nonepe^nioM ceueHMM MaHwera c 
npo<J>HJiHpoBanHOH KOHTaKTHOti nosepxHOCTbio , noMen^eHHaR BHyrpb rrpoD,o/ibHO-ixxJ>pvipoBaHHOM Tpy6w, 
pa3pe3 A- A Ha <J>ht.]. 

ycrpoacTBO coctoht H3 Ha6opa h eno/^BH >EHbix MaiuKeT 1 u uo^BUJKHoii MaHJKerbi 2 c pe6paMii hcctkocth 3, 
pacnojiOTKeHHbix na nrroKe ,4 w CMa3KM 5, KOTOpan 3anonHHer npocrpaHCTBo MtTKjjy MaFDKeTaMH 1 h 2, a 
TaiuRe co^ep^KUT KpbiuiKy 6. KoropaH cocn^owr H3 ociiOBaHHH 7 h 8 h 3ar/iyuiRM 9 co mryuepoM 10. 
3aKpenneHH0M na kohuc npoMOJibHO-rxx^pHpoBaHHOw rpyObi IK, wweiomeH Bna^uHbi 12 w BbiCTynbi 13. 

ycTpoflCTBo paGoTacr cJie^n^yioii^iM oCpa30M. 

Heuo^BumHbie MaHJKerbi 1 wecTKO xpen>iTCH Ha uitokc 4 11 bbo^htch c Topua d npo^anbHO-ro^pHpoBaHyio 
rpy6y II, a Maitmera 2 nacamMBaercn na ujtok 4 c B03Mo>KHocTb»io nepeMeu^eHM« no uiroKy. fl pocrp aHCTBo 
Memfly 3tmmm ManmnaMH 3ano/iH5ieTCH cMasouHbiM cocraHOM 5. Co6pamn>ie Ha nrroKe MamKeTW 
npoABwrajor nnyrpb Tpy6bi, 3areM c Topna Tpy6bi 11 oxicBajoT w KpcnHT ocnoBaiovi 7h8m 3ar»/iymKy 9 co 



nrryuepoM 10 paai^eMHOft KpBnrnaf 6. Flocne MOHTausa ycrpowcTBa Ha Tpy6e 11 ^epe3 nrryuep 10 nojjaeTCH 
jjaancHHe Boa^yxa. no# ^cmcxdmcm KOToporo nponcxoflMT npoflHuaeHwe BHyTpu Tpy6bi Matuaer 1 u 2 co 
oitokom 4 m CME3K0M 5 MOK^y hmmm. 11 pn 3 tom uafop HenoflewjKHbix MaHfieT 1 CHMMacT c BHyrpemieM 
nooepxiioeTH iTpo^ojitJio rxx^pupoBaiuioM Tpy6ni 11 crapyio cwaaKy. oKarumy. a nn/jHMJKHaw MaHweTa 2 no^ 
AeftCTBweM ^auuieHWH ixrjjiy™ CKOJib3HT no urroKy. Cwaasa 5 BbmaanwBacTCH d 3aoop Mcayry MawKcrofi m 
npo4>itneM miyrpeHHeM noBepxHocnt Tpy6bi 11 m HaHocirrcH na zry noBepxiiocTb. 

TIpw Bbixo^e M3 Tpy6bi 11 na6opa uanmerT 1 h 2 iTpow38onwTCH otkjbomchhc nona^n B03flyxa Mepe3 nrryi^ep 10 
h neMoirrajK paat^eMHOH Kpbnnxn 6. 

Tax KaK MajcweTbi 1 h 2 wmciot (J>opMy npo^HJiH Hapymion KOHraKTHOH noDepxnocTH, H^enriraiyio (JwpMe 
BHyTpcHHeft noBepxHOCTH irpoflOjibHO-rx^piipoBaHHort Tpy6bi 11, to HHyrpcHHHH noBepxHocTb -Tpy<3bi 
paeuoMepuo omimaeTCH Heno^BwmHbDwai MaHJKeraMU I, to ecrb nepcfl HancccHMCM cMao&H uodoh crapan 
CMa3Ka y^arine-TCH, a b 3aaop Mex^y Mamse-ron 2 u BHyrpeHHeft noBepxHocrbio Tpy6w 11 Bbi^aarTMBaeTCH 
cwa3Ka, KoxopaH paBHOMepHo HaHocnTCH no BHyrpeHHew noBepXHOcrw no bcch pjumc Tpy6bi. B ko^^om 
Tunopasuepe o6ca/^abtx Tpy6 A 715 * oTflenbHOft TonmHUbi npuMeHHercH n/iacTbipb, n/uma nepMMerpa 
Hapyranou noBepxHocTH Koroporo HecKOJihKo 6ojibine jyumh* BHyrpcHHew noBepxHocTH ofcajnioft Tpy6bi b 
miT^pea/ie peMOHTa. A Tax KaK njnma nepHMexpa n/iR KajKRon tojiuimhhi ctchkm cboh, to h BHyrpeHHnit 
npo<J)HJib rmacTbipH jdth KajKjjoH TornnwHbi ctchkh o6canHOH Tpy6w pasmraen m cooTBercTBeraro 

ueo6xo^Hwo CBOe yCTpOHCTBO. 

3aBHCHM0CTb pa3MepoB MaHTKeTbi ot THnopa3MepoB ro4>pirpoBanHbtx Tpy6 coe^ena b Taojraqy. 

FIpejyiaraeMoe ycrpoMCTBO MOHter 6biTb Mcnojib30BaHO npw roroToaneHHM ruiacTbipcii, npHMeHHCMbix pjin 
BoccTaHOBJieaMH repMernMHocTH o6caflHbix kojxohh njiaMerpoM 140, 146, 168 mm h jjpyrwx paoMepos. 

Cne^yer MMerb BBM#y, mto b 3aBWCwM0CTM ot TBep^ocTw pe3MHbi jniaMeTp noABH»HOH ManmeTbi aojijkch 
6biTb paBHbiM A^aMeTpy nenoowKHbix MaiuKer (npH Macn o6ch3octokk oh pe3HHe cpe^eii TBepflocTH) hjth 
MeHbine wx jndaMerpa (npM Macjio6eH30CTOHKOH pe3HHe noBbniieHHoii TBepnocru). nocne;p*ee ycjiOBue ynrrcHO 
BflByx nocne^mix rpa$ax TaoViMUbi. 

Hcnanb30BaHMe M3o6pere.HMH no3BonHT noBbicHTb Kauecxoo HaiieceKviH cmsl3rm Ha BHyrpcHHioio 
noBepxHocTb npo^ojibHo-ro(JpHpoBaHHbix Tpy6 h 3Ha™Tenbno coKpaxHTb TexHonorwMecKyio onepaujno no 
nonroroBKe Tpy6w k wcnanH30BaHMio b CKBaxMHe. 

Tax an Manner a mohct 6biTb npMMeHeHa TaKme npn o6pa6oTKe npo^ojibHO-rxx))pHpoBaHHbix Tpy6 t b 
paamroibix ycTponcTBax, r^e ohh wcnojib3yK)TCH. 



Claims [<t>opMyna h3o6pctchhh|: 



yCTPOtfCTBO RJin HAHECEHUH CMA3KM HA BHYTPEHHIOIO nOBEPXHOCTb 
nPOflOnbHOrOOPMPOBAHHOM TPYBbl. coAepwaiuce MexaHMMecKM* rrpuBOfl, uitok c Ha6opoM 
3jiacriiunt.ix KOHTaKTHpyioTuwx no nepuMerpy c BHyTpeHHew no nepxn ocrrvio TpytSbi wanmex, 
pacnanosteHHbiM fAempy MaiimeTaMM cMtoouHbLM cocTae h 3anopnbm y3en. OTjiHHaioD^eecn tcm, hto 
MaHJHerw hmoot HRerrnnoiyio ceierono rrpo^arrbiio-r^pnpoBaHHon Tpy6w npo^wmrpo Bam ryio no ee 
Bna^HHaM h BbiCTynaja noBepxHOCTb, npn stum MaiiJKerbi Ha Bbicrynax cna6raeHbi pe6paMM jscctkoctm, a 
?KCCTKOCTb MawseT Ha 3THX yMacrKax panna kjim 6oji une jkcctkocth MaHxer Ha yxiacricax hx Bna/jWH. 



Drawing(s) [Meprexitl: 
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(54) DEVICE FOR LUBRICATING INNER SURFACE OF LONGITUDINALLY 
CORRUGATED PIPE 

(57) Abstract: 

Substance of invention: A rod is fitted with a set of elastic cups which are brought in 
contact with the inner surface of a pipe over the entire pipe perimeter. Lubricant is filled 
into the space between the cups. The cups are profiled identically to the inner surface of 
the longitudinally corrugated pipe so that they have ridges and grooves identical to those 
on the pipe surface. The cup stiffness at the ridges is equal to, or greater than, that at the 
grooves. 2 dwgs 



Description: 

The present invention relates to construction and — more specifically — to the protection 
of pipe metal from aggressive media; in particular, it relates to devices for applying 
coatings to the inner surfaces of longitudinally corrugated pipes used in oil and gas 
industry for repairing casing strings. 

An apparatus is known, using which cylindrical pipes are corrugated and then normalized 
with high-frequency currents (HFC), and, while prior to being corrugated cylindrical 
pipes are lubricated by known methods such as the self-feed of lubricant, pneumatic 
spraying or application of lubricant through the use of cover plugs, after the corrugation 
process the pipes are lubricated using hemp which is soaked in lubricant and then pulled 
through the pipes by means of a rope. 

Also, the lubricant burnt during the corrugation process and the metal scale formed 
during the HFC treatment need to be removed from the inner surface of the corrugated 
pipe before it is re-lubricated. 

An apparatus is also known, which serves for applying liquid coating materials to the 
inner surfaces of pipes with the use of power-driven movable elastic plugs. The apparatus 
has two elastic plugs, one of which is movable. A definite quantity of coating matenal is 
poured into the space between the plugs, and the plugs are moved along the piping by 
compressed air supplied at an excessive pressure of 0.2 to 0.3 MPa. The plugs create the 
necessary contact tightness, and their outside diameter is selected according to the 
compressed air pressure and the coating material viscosity and also so as to ensure that a 
thin liquid layer of coating material is applied to the inner surface of the piping. . 

However, such plugs, or cups, cannot be used in a corrugated pipe since there is no 
contact between the cups and the pipe over the entire pipe perimeter. The cups will 
contact the longitudinally corrugated pipe only at the grooves between corrugations, and 
burnt metal and the previously applied lubricant will accumulate on the corrugation 
ridges due to the lack of contact with the cups. Lubricant re-applied after the HFC 
treatment will also accumulate on the surfaces that do not come in contact with the cups. 

The object of the present invention is to increase the lubrication quality in the course of 
cleaning the inner surface of the longitudinally corrugated pipe by ensuring an adequate 
contact between the cups and the inner surface of the pipe over the entire pipe perimeter. 

This object is achieved by designing cups whose surface is profiled to produce ridges and 
grooves identical to those on the surface of the pipe under treatment. The cup ridges are 
provided with stiffening ribs; the cup stiffness at the ridges is equal to, or greater than, 
that at the grooves. 



The profile of the contact surfaces of the movable and fixed cups is identical to the inner 
profile of the pipe under treatment over the entire pipe perimeter. Since the pipe has a 
complex profile consisting of alternating ridges and grooves the stiffening ribs provided 
on the cup ridges prevent the cups from becoming unstable while they are moved along 
the pipe; due to the provision of such ribs the cups are uniformly pressed against the pipe 
and a uniform layer of lubricant is applied to the pipe surface. 

The cup stiffness at its ridges differs from that at its grooves since the friction between 
the pipe and the ridges is greater than that between the pipe and the groove surfaces. If 
the cup stiffness were the same, the cup ridges would be more strained, which would 
result in the rubber flow-in and in a more rapid wear of the cups. The stiffening ribs on 
the cup ridges strengthen the ridges, the degree of stiffness depending on the rubber 
grade, its elasticity, the cup thickness and the dimensions of the longitudinally corrugated 
pipe. 

Fig. 1 is a general view of the device, Fig. 2 presents a cross-sectional vies of a cup 
which has a profiled contact surface and is placed in a longitudinally corrugated pipe, 
section A- A in Fig. 1 . 

The device comprises a set of fixed cups 1 and movable cup 2 provided with stiffening 
ribs 3 and mounted together with the fixed cups on rod 4, lubricant 5 filling the space 
between the cups 1 and 2, and cover 6 consisting of bases 7 and 8 and stopper 9 with 
union 10 which is fastened to the end of longitudinally corrugated pipe 1 1 having grooves 
12 and ridges 13. 

The device functions as follows. 

The fixed cups 1 are rigidly mounted on the rod 4 and inserted into longitudinally 
corrugated pipe 1 1 through one of the pipe ends, and the cup 2 is fitted on the rod 4 so 
that it is movable thereon. The space between these cups is filled with lubricant 5. The 
cups assembled onto the rod are moved into the pipe, and then the bases 7 and 8 of the 
split cover 6 and its stopper 9 with the union 10 are mounted and fixed at the end of the 
pipe 1 1. After the device is mounted on the pipe 1 1, compressed air is supplied via the 
union 10 with the result that the cups 1 and 2 move inside the pipe together with the rod 4 
and the lubricant 5 contained in the space between the cups. As this takes place the set of 
fixed cups 1 removes the old lubricant and the scale from the inner surface of the 
longitudinally corrugated pipe 1 1 , and compressed air causes the movable cup 2 to slide 
along the rod. The lubricant 5 is squeezed out into the space between the cup and the 
inner surface of the pipe and applied to this surface. 

When the set of cups 1 and 2 moves out of the pipe 1 1, the compressed air feed through 
the union 10 is shut off and the split cover 6 is disassembled. 

Since the external contact surfaces of the cups 1 and 2 are profiled identically to the inner 
surface of the longitudinally corrugated pipe 1 1, the inner surface of the pipe is uniformly 
cleaned by the fixed cups, i. e., before fresh lubricant is applied the old lubricant is 



removed and then fresh lubricant is squeezed out into the space between the cup 2 and the 
inner surface of the pipe 1 1 and uniformly applied to the inner surface of the pipe 
throughout its entire length. With each size of casings use is made of a patch whose outer 
surface perimeter is somewhat longer than the inner surface of the casing over the repair 
interval. And since for each wall thickness the length of the perimeter is different the 
inner profile of the patch differs with each casing wall thickness, requiring the use of a 
separate device. 

The dependence of the cup dimensions on those of corrugated pipes is tabulated below. 

The proposed device can be used in making patches which are utilized for the purpose of 
restoring the tightness of casing strings 140, 146 and 168 mm in diameter, as well as 
casing strings having other diameters. 

It should be borne in mind that depending on the rubber hardness, the movable cup 
diameter must be equal to that of the fixed cups (in the case of oil- and gasoline-resistant 
rubber of medium hardness) or must be smaller than the fixed cup diameter (in the case 
of oil- and gasoline-resistant rubber of high hardness). This requirement is taken into 
account in the last two columns of the table. 

The use of the invention would make it possible to increase the quality of lubricating the 
inner surface of longitudinally corrugated pipes and would considerably reduce the time 
and effort spent in preparing such pipes for use in wells. 

Such a cup can also be utilized for processing longitudinally corrugated pipes in various 
devices when these pipes are used. 



Claims: 



A DEVICE FOR LUBRICATING THE INNER SURFACE OF A LONGITUDINALLY 
CORRUGATED PIPE, which consists of a power drive; a rod carrying a set of elastic 
cups contacting the inner surface of the pipe over the pipe perimeter; lubricant contained 
between the cups; and a cover assembly and wherein the cups are profiled identically to 
the inner surface of the longitudinally corrugated pipe so that they have ridges and 
grooves identical to those on the pipe surface, the cup ridges are provided with 
strengthening ribs, and the stiffness of the cups at the ridges is equal to, or greater than, 
that at the grooves. 
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